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The effect of skin temperature on

Nerve Conduction Study

Hyun-Jeong Moon

Department of Industrial Microbiology, Graduate School of Industry,

Pulvong National University

ABSTRACT

Nerve conduction study (NCS) is aimed at performing the
diagnostic evaluation on the abnormality of peripheral nervous system
by tracing the physiological or pathophvsiological state of nerve and at
guantitating the function of a peripheral nerve using the elecirical
excitability.  Thercefore, NCS is needed for an essential tool for the
study of neuropathy.

In  the present  study, we  have analyzed that how  skin
temperatures affect on the nerve conduction velocity and amplitude. To
this c¢nd, we performed the nerve conduction study by measuring at
room temperature and at cold temperature against 30 women and 30
men  from healthy Korean adults which thought be without any
neurological deficits  and analyzed the results from the nerve
conductivity study with the effects of the skin temperature as well as

the combined effects taken from several physiological factors.



With comparisons of results obtained from the measurement at
room tempcerature to those of cold temperature, nerve conduction
velocities were  decreased but terminal latencies were significantly
prolonged at cold temperature. In addition, the amplitudes of compound
muscle action potential (CMAP)  were increased while those of
compound nerve action potential (CNAP) were moderately increased at
cold temperature. The sex differences were rccognized by the terminal
latency of peroneal motor nerve and the amplitude of sensory nerves
at room temperaturce.

[n the cases of simple and mulliple regression analysis, the height
was affected on terminal latency of motor nerve conduction velocities
and  partially  affected on the compound nerve action potentials of
sensory nerves, However, the age did nol give any significant effects

on the velocity and amplitude of nerve conductions.
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Table 1. Conditions of Nerve Conduction Study

Motor nerve Sensory nerve
Filter (Hz) 2-10,000 2-10,000
Sweep time (msce/div) 5 2

Sensitivity 2-5 wV/div 20-50 @V/div
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Table 2. Average skin temperature (C) in male and female

RT RT CT CT

(upper limb) (lower limb) {upper limb) (lower limb)

Male 33.07 32.42 21.54 21.50
Female 32.21 32.14 21.67 21.58

RT. room skin temperature, CT: cold skin temperature.
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Table 3. Nerve conduction velocity in male and female on room temperature

(Mean £SD m/sec)

Segment Total Male Female P value

Motor nerve (m/sec)
Median nerve TL 2821030 285+ 027 2.9770.20 0.4320
W-I 64.83 4+ 4.36 64,034 3.29 6555 4 3.58 0.1678

E-Ax 72.30% 1.64

-]

2.

o

54419 72.35%£324 0.9324

Ulnar nerve TL 2301026

no

35F0.22 2.26+0.20 0.2186

[l

W-BE 7248 +4.70 71.11+4.04 737191317 0.0265

BE-ALE 66.11 =8.03 64991564 67.16F7.03 0.2996

AE-Ax 7248+ 745 72461661 7251+5.32 0.9779

Post.tibial nerve TL 3681037 370T0.28 367+032 07418
K-A H8.88= 354 OB.88:1L 261 5907 3.05 (.8422

Peroneal nerve TL 3551016 A68+0.37 3431034 0.0358
K-FIL 53681 354 53.34+2094 5389£273 (.4863

IFHi-PF BET6 687 9867479 60.78=6.16 0.2441

Sensory nerve (m/sec)
Median nerve F-W 55.40+4.04 55.29%3.10 5551 1337 0.8403
P-W HTH0T K18 5845 £5.04 56.86 +9.02 (0.5220
Ulnar nerve F-W 5285382 52171296 53.68+3.19 0.1361

Sural nerve calf

50.34+3.51 50.05+ 258 50.60 % 3.01 0.5481

TL: terminal latency, W~E! wrist-elbow, E-Ax elbow-axilla
W-BE! wrist-below elbow, BE-AE: below elbow-above elbow
K- At knee-ankle, K-FII: knee-fibular head, FH-PF: fibular
head-poplteal fossa, F-W: finger-wrist, P-W: palm-wrist

Post.: posterior.

._13...



Table 4. Nerve conduction velocity in male and female on cold temperature

(Mean 1 SD m/sce)

Segment Total Male Female P value

-i{{()tor nerve (m/sec)

Median nerve TL 3781052 3691046 383=0.35 0.1681
W-Ig H8.58+3.80 59.33£3.20 53.86+3.04 0.6365

E-Ax 6416+ 461 64.4313.63 66.0813.66 0.3371

Ulnar nerve T1. 312041 3.06+028 3.17%036 0.3302
W-BE 65.52 7 4.68 64.91 7117 66.08 T 3.66 0.3371

BE-AE 58801736 59.78+ 583 H981 =599 0.9863

AE-Ax 66.04 T 6.56 65641 T 5.30 60.70+15.23 0.6776

Post.tibial nerve TL 166 £0.72 471 10.50 4.6110.63 0.6053
K-A 52.71 364 5241+ 282 52891301 (.5108

Peroneal nerve TL 42370.58 4317044 416049 (.3236
K-FH 5(.38 £ 3.08 49951232 5079+ 257 0.2974

I'II-PF 51.36E553 50.75 1 4.38 51.93 1 4.45 0.4161

Sensory nerve (m/sech
Median nerve F-w 45821401 47312279 44,66 £3.24 0.0101
P-w 50.88 573 3191 +411 50122492 0.2294
Lilnar nerve W 43.17+457 43.50*3.66 42.87 X366 0.6025

Sural nerve calf A3.81 18276 43.90+11.94 43981 2.46 09113

T1. terminal latency, W-E: wrist-clbow, E-Ax: clbow-axilla, W-BE:
wrist-below elbow, BE-AE: below elbow-above elbow, K-A: knee-ankle,
K-FII: knee-fibular head, FH-PF: fibular head-popliteal fossa,

F-W: finger-wrist, P-W! palm-wrist, Post.: posterior.
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Table 5 The effect of age, height on nerve conduction velocity at

room temperature (Simple Regression Analysis)

Segment Age Height

Maotor nerve
Median nerve TL y= NS y= NS
W-Tt NS NS
E-Ax NS NS
Ulnar nerve CMAP NS -0.0148"
W-RE NS NS
BE-AE NS NS
AE-Ax NS NS
Post.tibial nerve TL NS NS
K-A NS NS
Peroneal nerve TL NS 0.02507
K-FH NS NS
FH-PF NS NS
Sensory nerve | o
Mechian nerve F-W NS NS
-w NS NS
Unar nerve [F-wW NS NS

Sural nerve calf NS NS

TL: terminal latency, W-E' wrist—elbow, E-Ax’ elbow-axilla, W-BE:
wrist- below clbow, BE-AE: below elbow-above elbow, K-A: knee-ankle,
K-I'I{: knee-fibular head, FH-PF: fibular head-popliteal fossa, F-W:
finger-wrst, P-W! palm-wrist, Post.. posterior,

T pP<0.01, T P<0.05, NS Not Significant

_15_



Table 6. The effect of age, height on nerve conduction velocity at cold

temperature (Simple Regression Analysis)

Age Height

Segment
Mator nerve
Median nerve TL ¥ = NS 7= NS
W-IS NS NS
E-Ax NS NS
Ulnar nerve TL NS NS
W-BE NS NS
BE-AE NS NS
AE-Ax -(1.7431° NS
Posttibial nerve TI. NS NS
K-A NS NS
Peroneal nerve T NS NS
K-FH NS NS
FH-PIF NS NS
SENSOTY nerve -
Median nerve F-W NS 0.2300™
P-W 0.6410° NS
Ulhar nerve F-W NS NS
NS NS

Sural nerve

calf

TL: terminal latency, W-E: wrist-elbow, E-Ax: clhow-axilla, W-BE:

wrist-below elbow, BE-AE! below elbow~above clbow, K-A: knee—ankle,
IK-IFH: knee-fibular head, FH-PF: fibular head~popliteal fossa,

F-W: finger-wnist, P-W: palm-wrist, Post.! posterior,
ok P<O.01, 0 P<0.05, NS Not Significant.
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Table 7. The effect of age, height on nerve conduction velocity at

room temperature (Multiple Regression Analysis)

Segment Age Height
Motor nerve
Median nerve TIL 8= NS #= NS
W-E NS NS
E-Ax NS NS
Ulnar nerve TL NS 0.0151"
W-BE NS NS
BE-AL NS -(.3931°
AE-Ax NS NS
Post.tibial nerve TL NS NS5
K-A N5 NS
Peroneal nerve TL NS 00253
K-FH NS NS
FH-PF NS NS
Sensory nerve /
Median nerve F-W NS NS
P-w N5 NS
Ulnar nerve F-W NS NS
Sural nerve calt NS NS

TL: terminal latency, W-E' wrist-clbow, E-Ax: elbow-axilla, W-BE: wrist
“below elbow, BE-AE! below elbow-above elbow, K-A' knee-ankle, K-FH:
knee-fibular head, FH-PF: fibular head-popliteal fossa, F-W: finger-wrist,

P-W: palm-wrist, Post.! posterior,

w42 P<0.01, =0 P<O.0B, NS Not Signilicant.

_17_
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Table 8 The cffect of age, hetght on nerve conduction velocity at cold

temperature (Multiple Regression Analysis)

Segment Age Height
1\'_101',()]‘ nerve
Median nerve TL 8= NS 8= NS
W-E NS NS
E-Ax NS NS
Ulnar nerve L NS NS
W-BE NS NS
BE-AE NS NS
AF-Ax NS NS
Posttibial  nerve TL NS NS
K-A NS N5
Peroneal  nerve TL NS NS
K-FH NS NS
FH-PEF NS NS
ggrrmm},»‘ nerve o o “
Median nerve F-W NS 0.2326™
P-w 0.6944 0.22517
Ulnar nerve IF-W NS NS5
Sural nerve calf NS NS

TL: terminal latency, W-E! wrist-elbow, E-Ax: elbow-axilla, W-RE:
wrist-below clbow, BE-ATR: below elbow-above elbow, K-A: knee-ankle
K-FH: knec-fibular head, FH-PF: fibular head-popliteal fossa, F-W:
finger-wrist, P-W: palm-wrist, Post.: posterior,

#x0 P<0.0], * P<0.05, NS: Not Significant.

- 19 -
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Table 9. Amplitude in male and female on room temperature

(Mean = SD m/sec)

Segment  *~ Total
Motor nerve (mV}
Median nerve CMAP 16,88+ 3 8% 170412322 16.85+3.03 0.8272
W-E 16544375 16.52+13.04 16.55+2.99 0.8751
E-Ax 16.50 =387 16.20£3.03 16.78+£3.17 0.5648
Ulnar nerve CMAP 1586288 16.65 12,04 15327 2.44 0.3302
W-BE 1521 2281 15.95E2.01 1453+£2.33 0.3371
BE-AE 1176272 15.59+1.98 13.99+2.22 0.9863
AL-Ax 1445263 1528+184 1367+2.16 0.0171
Post.timal nerve CMAP 2844+ 845 27741550 2910777 0.5394

K-A 22841088 22,12+ 3.66 23701547 (1.3020

Peronend nerve CMAP 834 2283 38961272 7951181 0.1109
K111 THRE28Y 8081273 7.22%F165 (0.0668

FH-TF 78274 3421260 718160 0.0820

Sensory nerve L)

Vedian nerve [--W 2783+ 861 2403.L4.26 3158+761 0.0004
P-W 13.53+41.56 9431 =20.89 1315223557  0.0003
Ulnar nerve I-W 18.03+6.06 15483£421 19572490 0.0084

Sural nerve calf 31.80+13.68 27.10£7.16 36.383+1261 0.0075

CMAP: compound muscle action potential, W-E: wrist-elbow, E-Ax: elbow
axilla, W-BE: wrist-below elbow, BE-AE: below elbow-ahove elhow,
K-A: knee-ankle, K-FH: knee-fibular head, FH-PF: fibular head-popliteal

fossa, F-W:! finger—wrist, P-W: palm-wrist, Post.: posterior.
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Table 10. Amplitude in male and female on cold temperature

(Mean © SD m/sec)

Segment Total Male Female P value

Motor nerve (mV)

Median nerve CMADP 20007616 1936 +4.17 2060554 04420
W-E 18.88+4.35 18651366 19110332 06856

[-Ax 18.03 +4.5] 18.56+3.79 1947342 04391

Ulnar nerve CMAP 16.63+23.18 16.96+2.38 16312270 04359
W-BE 16.04 £3.13 16.27+245 15821256 (.5854

BE-AE  15.78%301 16.06 £2.43 15524239  (.4987

AE-Ax  15641+3.01 15.92+225 1539255 05036

Positibial norve  CMAP 32511855 32.30£7.46 20622 0.8595
KA 28557 6.73 28331508 28761668 0.8086

Peroneal nerve CMAP  854£325 10,22+ 2,99 890208 0.1182
K-FH 82712322 9.94 1295 863+ 2.06 0.1172

FH-PF  842%351] 10.36+3.24 8.521+ 201 0.0397

Sensory nerve (jA)

Median nerve W 20331788 18174417 22357748 0.0389
P-w 107801 28.58 109.80 22014 11242774 0.0282
Ullnar nerve F-w 12774+ 4.68 11.89+3.03 13.54+4.24 0.1761

Sural nerve calf A0.86 1 20.80 36.20£99] 45.22 12060  0.0936

CMAP: compound muscle action potential, W-E: wrist-elbow, E-Ax:
elbow-axilla, W-BE: wrist-below elbow, BE-AE: below elbow-above elbow
K-A® knee-ankle, K-Fi: knee-fibular head, FH-PI: fibular head-popliteal

fossa, I-W: finger-wrist, P-W: palm- wrist, Post.: posterior.
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Table 11. The cffect of age and height on amplitude at room tempera-

ture {Simple Regression Analysis)

Segment Age Height

Motor nerve
Median nerve APB y= NS ¥ = NS
Ulnar nerve ADM NS 01687
Post.tibial nerve AH NS NS
Peroncal nerve EDB NS NS
SCNSOry nerve
Median nerve F-W NS 0.4480"

P-w NS -1.7766
Ulnar nerve F-w NS NS
Sural nerve calf NS NS

APB: Abductor Pollicis Brevis, ADM: Abductor Digiti Minimi,
AH: Abductor Hallucus, EDB: Extensor Digitorum Brevis,
Post. posterior, **: P<0.01, * P<0.05, NS: Not Significant,
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Table 12. The effect of age and height on amplitude at cold tempera-

ture (Simple Regression Analvsis)

Segment Age Height

Motor nerve

Nedian nerve APB y = NS y= N5

Ulnar nerve ADM NS NS

Post.tibial nerve AH 1.0283 NS

Peroneal nerve EDB NS NS

SeNsory noerve

Median nerve F-W 09157 -0.0323"
P-W NS NS

Ulnar nerve F-W NS NS

Seural nerve calf NS NS

APB: Abductor Pollicis Brevis, ADM: Abductor Digiti Minimi,
ALl Abducter Hallucus, EDB: Extensor Digitorum Brevis,
Post.: posterior,

=+ P<O0], = [7<0.06, NS: Not Significant.
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Table 13. The cffect of age and height on amplitude at room tempera-

ture (Multiple Regression Analysis)

Segmeﬁt’ .Age Height
Motor nerve
Median nerve APB NS A= NS
Ulnar nerve ADM NS 0.17357
Post.tibial nerve AH NS NS
Peroneal nerve EDB NS N5
DENSOTY Nerve
Median nerve F-W NS -0.4682™
P-W NS - 1.82007
Ulnar nerve F-W NS NS
Sural nerve calf NS NS

APB: Abductor Pollicis Brevis,
AH: Abductor Hailucus,
Post.’ posterior,

#x P<00], = P<0.05, NS Not Significant.

ADM: Ahductor Digiti Minimi,

EDB: Extensor Digitorum Brevis,



Table 14. The effect of age and height on amplitude at cold temperature

(Multiple Regression Analysis)

Segment Age Height
Motor nerve
Median nerve APB g= NS A= NS
Ulnar nerve ADM NS NS
Post.tibial nerve AH 1.0429° NS
Peroneal nerve DB NS NS
SENSOry nerve
Median nerve =W -0.9991" -0.3519"

P-W NS NS

Ulnar nerve F-W NS N5
Sural nerve calf NS NS

APB: Abductor Pollicis Brevis, ADM: Abductor Digiti Minimi,
AH Abductor Hallucus, EDB: Extensor Digitorum Brevis,
Post.: posterior,

wx P<0.01, * P<0.06, NS: Not Significant.
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